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I N order to obtain an accurate opinion o£ tlicbreadmakiiio* value of a 
variety of wlieat, it k necessary to liavo it ocroiind into flour and made 
into bread. In spite of much recent work on the elicmi.'itrv of wlieat 
and of wlieat flour, no safe deductions as to its I'aluc to tlie b:iker can be 
detained from the results of chemical analysis. The most that can be 
said at present is, that, a? a rule^ wlieats liigli in t otal nitrng'cn o-ive the 
sti'Oiif/cst flours, that is to say flonrs with a capaeifv for niakiiif;* laro'n 
well-shaped loaves'^ { Humphries and Bitfen)! There are however 
exceptions to this rule and we must rely on the opinion of the miller and 
baker for the final verdict on any partieular varietv. 

It is possible to g-et an accurate opinion on auv wheat from a sanijde of 
about GO lbs. in weiglit. This cpiantity enables an expert miller, with tlie 
necessary apparatus, to give an opinion on the milling qualities of tlie 
wheat, the character of the flour and also to cany out baking tests in 
duplicate. The recent iijvestigatioiis in England rd the Home-«‘rown 
Wheat Oommitlee of I he Incorporated National Association of Britisli and 
Irish Millers, have led to the peidecting of a combined inilling and bakiiio- 
b'si; For GO ?bs. samph^s which Jias been found to yield oxceediiio'l v accurate 
results. .The object of tlii.s Committee is the iiupro\ ement of the 
streugtli of English wheats, a quality in which tlie wlicats at present 
grown in Great Britain are notaldy deficient. Numerous samples of 
iiiirodiK^ed and other wheats have had to bo tested and this led to the 
perfecting of a method of testing which was found to yield results of 
practical value. 

Accordingly we ap|)roaehcd Mr. A. E. Humplirio?, tlie Cljairman of 
the ITome-gTowii Committee in England who is in cliargo of the 
work tliere witli a view of securing his assistance with regard to the 
wheats of India, We were foriunale in secui'ing his co-operation in the 
matter and his report on the samples submitted by ns in 19(18 is given 

^ KumphricR and Biffcn . — The Impiovement of English Wlirat. — Jour. Sc., 

Voi. 3, part 1, January 190?, 
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])oloAv. Tin's «]io;iks Un' itsolfj and n'c crmsick'v tliat it, marks r,n 

imporhint advaiico In the wlieai pivuluction of India whidi will iiltimakh- 
pr()V(‘ of inatciiiil ;!dviuita^’’e to the eountry. As IMr. Iliiiiiphvies is an 
Kii^'lisli niillci' atul n lar^'e imrtdniser of Indian wlieatj his report is of 
p:ii'ti('ul:ir interest and value tu this eonntry. 

Till! millin'^- and luikiiin' tests dealt with iu this paper are not the first 
tlial have In'en carried out' with Indian wheats. Following* the openin'*- 
(if (he Suez Canal and th(‘ action of tlie Govenuneut of India in lS7d^ iji 
I'rei-ing Indian \sdieat from all ex[)(U-t duty, the foreign trade in Ijidian wheat 
rajfidly increased in importance and the ([uestiou of its improvement 
(-ai-ly engagf'd the attention of the Secretary of State and of the Govern- 
ment of India. Samples of Indian wheat, ahoufc 1,0(10 in iiumher, were 
called for ill lb77, and these were examined iu Loudon hv Forhos 
Watson ^ and Cooke. ^ Tin- necessity for a complete milling and hakhp' 
test of re prt'sei dative samples of Indian wheat was pointed ont by Forbes 
Watson and accordingly this Avas undertaken liv Messrs. MaoDovigal 
brothers in Loudon in IS8L^ 

The four samples sent for milling and haking were a,s follows : — ■ 

(1) Soft white from the iMeei-ut and Muzaff evnagar districts. 

(2) Soft red from the Meerut district. 

(3) [lard red fi-om the Banda district of Bandelkhand. 

(1) Hard wliite from Khandosli in Bombay. 

Tl;e four above mentioned parcels were milled liv Messrs. MacDoiigal 
In'olliers Iw the then ordinary ]iroi:'ess of grinding under millstones and 
also l>y the Ihiugarian or rolhu- system whif-h was at that time anpvellv in 
Great Britain. Comparisiuis were made with Engllslg Aiiiericaii, 
Australian, llussian, ;ind kg-yplian sorts both in the mill and subseipieiitly 
in tile bakehouse. 

It i> clear Irom the report tba! the bard red and liard white wheats sent 
from India, were macaroni and not bread wheats and are not usaidiv 

I luirlie!< — ^Kepnrt on lnili:ni (C-23I'S), Kyre innl SpotwswooL. 

Loii'toii, lS7‘.t (Uo|ii'!rit.'tl in The Wheat J/i'odta'ftuu atvi Trade of Ir.ditt . — tselertioiis 
from tiu- of tlic <iuvoniincnl uf Iiulio, Koino, Uevooue ami A^rkult-iral 

L No. CLX, Simla, 

' dh C, — 8uppLtncntal Kei oit nii Indian W''hoat. — Whoid d'rodaciion tnni 

Trade oj India. C'alciitta, lS8:h 

■< Ivflpor*’. on Indian M teats iiy iMacDoagal Bros. — M'hmt Prodmdio» and Tnek 
('India. Calcutta, 1883. 
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exported to Eni?lnii(l for halving' pnrpof?cP. Tlic soft red imd soft wlide 
w'lieatB wore apparently two of tlie varieties eoiiitnuiily ^-rciwn, in tlio 
Dellii, ^reeriit and ^fnzaireruaoar dipti'iets. Mopsrs. MarDouiial 
date tliat there is no proltalhlily of the liulian wlicatp coinino' 
(Muaiid for manufacture into flour without a liheral admixture' of ittlier 
wlieats. They all possess in a marlced deLi,‘i’ee the -same eliaraeteridies of 
H'real dryness and a distinct In'iiny and ahnoKt aroiualic flavour 
inseparable from wheats ^Tuwu in the eliimites and soils <rf the tropies. 
Also the flours are rieey, the texture of the breads is too coarse and the 
crust is hard and brittle, On tlic otljer liaiul, thoir ij;'roat soundtX’ss 
and dryness and the fact that they ^-aA'o unprecedented yields of flour, 
rang'in”' from ?7'40 to per coat., as agnitisf IhiH'hVh (hrd and 

American Sprin*^ 72'f!j were gu-eat points in ihcir favour, 

In readiuo' Afossrs. AIacDouo-a?,s report it must )),> rcmt'mbered thai: 
tliese milling' and baking tests o'(U‘(^ carried out at a lime of transitif)n 
not oiilv in the developiucnt of the milling' industry of liie Uiiited 
Kingdom but also in the rcguireiiiGnts of tjie tuoderu hakijig trade. At 
this perirod Jiiost of tlie wheat \vas gnmiitl uiah'r mill stones for wbirh 
lull'd wheats were not in favour partly on account of fhe wea.r tif the’ 
stones caused hy (ho hard grains and jiartly on aecuunt of the difficulty of 
separating tlic hraii. ddie advantages of the modern roller mills were 
ihcii not. fully appreciated and with the subs‘',picnt cliangcs in milling, 
due to the present almost exclusive use of roller mills, it was found 
posslhh' to, deal easily with the strong lliiity wlieats of Hungary, Kussia 
and Aioi't^i America.. This lU turn led to a risi' in the standard of Hour 
strength i'ef|uii'e<l by modern I aikers. Hence it is not too much to say 
that the present aspect of the mrlllng and Taking indu-ti’ies has been 
I'CvoliUiojiist'd both us regards inethod and material. Hard lliuty wheats 
are now wanted as these mill Ijctter in roller mills ami give rise to 
stronger flour than soft starein' udieats and are reipiiired f" mix with weak 
flour. Snell strong wheats eoniniand the higln'sl price in the Tngiisli 
market. The colour of tin' grain is now of little coiiscipiem-e and red 
wheats a le almost as useful as w])lte wheats. 

Since the ]Hihlication iu India of th" report op Messrs. AIueHnugvd 
ii is interesting to notice that: the culfivation of weak soft white 
wknits of the tyjie of Aliwafferoagar has heeii coiisistenlly adwocated and 
hi coil scipiei ice the gi'owth for export of the.'C sorts has increased. The 
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requiremcnfs of tkc niodiTii milling trade have not been recognised aud 
co!Lsc(|uetitly an idea is |a’evalen.t in England tliat the wheats of Inrjia 
are no stronger than those of the [Jnited Kingd()ni. Thus Hiimplirhs 
and Jliffeii in a recent paper state 1 ; Tlie fact that India, Australia and 
Cidiforiiia ox])ort wheats no stronger than our own, makes it clear tinit 
idiuiulance of sunshine docs not necessarily result in the production nf 
strong wjieat/'' This is no doubt true of the soft Indian wiicats innv 
exported l>ut we do not think it is b}'' any means true of all Indian 
wheats. 

That strong wheats are grown in India seems to have 1»een 
discovered by Farrer 2 in ISDD who in a letter to the llevonue Seevetarv 
of the Government of India dated August 9th of that year stated 

On account of the liigh strength of the flour they produce, 1 take ila* 
liliei'ty cd' recoimneiiding to you for extensive propagation the first Ivvx 
varieties of tlie three mentioned alcove for I regard them as the Ix^sl of 
alt the Iiidiau varieties wliicli thus far have come under my iiotRc. 
\ our Indian varieties appear to vary greatly in tlie <p\ality of flitni’ 
strength^'’ 

That a luislake in the past in advocating the enltivation for export of 
soft wheats has been made, will be clear on reading the following repoit 
on the ten samples of Indian wheat sent by us to England for milling 
and bukiug tests after the harvest of 1908. The wEeats sent were as 
follows 

1. Fniijab Typo 9 (Lynllpur) — this wheat is known locally as tb 
i'al hihi Jiasar vala. 

ii. Lai kasar wala (Ly a 11 pur). 

th Punjab Type 10 (Ly all pur). 

•1. Australian 27 (Lyallpur)— known also as the Bu^^i of Leiiih. 

0 . Punjal) Type li (Lyallpur). 

C. Gujar Klian (Gnjar Khan, Punjab). 

7, Pusa 6 (Pusa, Bengal). 

8. Muzaiferiiagar white (Pusa, Bengal). 

)} (Lyallpur). 

10. ,, (Mu/.affernagar:. 

‘ Mu}nfhni:s and BiJ/en. — 1. c. 

‘ Proct'idings of the OoYCJ’DUU'nt of linlii). (Iho'enue ami Agricidtural Deputiix'iit 
Nos. !■ 4, October 1S99). These strong wliouts eaino from Ktawah and JIuzafTcruagii’,' 
m live I mled Provinces, The MuzaR'crnaj^ar varicly Was a bcwdlese wlieat. 
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1, 3, 5, 1 , fOul 0 wen' ^‘rovrii l>y us ut r;y:il]]>iii’ and Pusa. 

Vo?. P came from cuitivabu'rt-' lields at Tiyanjtnr, '['he (oijar Khan 

,v'jicat wiif^ obtained In car 1’roiii Gujar Klirm and l]ic iMn/afTcniaii-ni* 
M-liitc gTou-ii at ,MdizafFcniao-r was obtained Tnan a ioeal seed u-rower in 
dis^ti'ict. T]ie wheat? yrowu by u? were pnie enltures. In the iv4, 
<or? not true ta fy[)e were sorted out before threshing-. 

ItEPOllT BY A. ]‘h IIUAli’inilTV V.KST ]h! h'SrUKXT OF 'HIB TkcOI:- 

I'OBATL-n XATlf)\\L ASsOCJA'ITOX 0? IbOTlSH ANU tlUSlI i\ilLr.Kli.S AXl> 
CilATllMAX OF Tin; I iOAtl'-aiiOA'X dVjiLvl CoilMlTTKK OF THF [\COU- 
VOKATH) NaTIOXAL AS.SOCrATION OF BjIITISH A\D IkI'H Milllnsox 
the Id SAMlTJeS OF INDTAX dViiKV'J'S ?1'XT FlUOr PuSA IX T.lllS. 

T duU' roccived r/\i Caleatta <ir Knraeliee tlie fi'ii sam|)]i‘ ](h,s <it 
various Avlicats oTOwn in iiidi:y ujatn wliieh Hie A^aienlriiral Depart- 
uieiit of the Indian ( i()\ einmeitf wislu’d me to rejxnd, aiul in aei'oi’daiiee 
wiHi (he arraiio'eiiieid; arrived at wit ii yen,! ]iavt‘ (deaiiedj emulitioiif-d, 
nulled iuul Imbed eaeii lot .si,’|iai-aiely ami ha\'e done eai-li operation in 
duplicate. 

T have reo-arded the whole matter from (he stamljioint of a Billish 
miller and am. aceusfomed to Imy Indian w heats on a eoiumereial basis 
!'(ir the maiinfaelmv of Ibutr In Ire used in I'nyland. 'i'iie nietlurds of 
niilliinr and iiabiny followed are tlmse wdiii b 1 ]iaV(‘ used in iniikinp; a 
nreat number <d‘ similar tests for t I k' flmne-iiTiAvn M'lieat Committee 
of the X.itional Association of Brilish and Iri.-'h i^lillei's. 

Tlieiil samjdes wau’e de.-iyiiafed as Inllows: — 

^ (injar Klian. 

Red wlieals s Pun jab Type lb 
( Pun jab 'IVjie 1 i. 
rPu sa d o'r()\\ ji ;n Pusa . 

Lai Kasar ala. 

-Muzan’ernagnr o-i-onn at .Ly:dI}'Ui‘. 

-CV1 •. lid •- oroMii at Mi'ZalTeniaovir. 

A lute wlieals i " 

1 AhizafPernao'ar i^riovn at ihisa, 

' Australian il? Lyall}>ui‘. 

L Punjab TyjJc 10. 



f) TIfti MlT.LlNd AN'D liAKINCr QUAUTH^S OP lA’DlAN WHKAT. 

J <lo not think that the cohmr of the luisk iiesd be or likely to 1je 
of ihiiportauee. Ib'itish miller^ are i^'iuded iu their in’etereucfs 

prinei] Hilly liy the quality and quantity of flour whitdi luiliaa wheats 
woiiiil yielil, but if on oilier ])uints :i red wheat and a wliito wheat were 
<‘qual tile jirel'ereuee would he yai eii to the \ehite wlieat, 

Kaeh of the lO ?saiii[)le.s was notewovthily free from dirt and extra- 
neous matter. The arraiiyvineuts arrived at by the joint aetioji of 
shi]i|K'i's, the leading’ Britisli Corn 'IVade Assoeiation and tlie Association 
of British ami Irish Millers have l>roug-lit about a great inqivovement on 
Ihis [wiiiit in tile recent .shijiineiits of Indian wlieal, and if it be possible 
to sliip wheat as clean as t he 10 sanudys I have received the relative 
value of Indian wheals would lie still further enhancial. 

As part oi tlie ]irocess of elcauiug wheat i>\^ wasliiug, and to prevent 
as far as possible the ])Lih erizing of tlu‘ husk in grinding and m seemv 
a better separation of husk finm kerualj it is the custom of Britisli 
millers to eonditiou their wheats. 

The most important peint ill the conditioning is the adjustment of 
llie moistures iiuiiieiliateJy prior to griudiug, s > t/iat wheats rvitli high 
moistures would he dried and wheats with low natural moistures would 

he (laiDiinl, Of eoiu'se this means that practically all Indian wheats 

Would he dam])ed and that the driest 'would he worth more to the miller 
thau those wdth iug-hor moistures, Ineidentally I should like to mention 
the belief entertained iievo tliaf so-ue parcels of Indian wheat are artiliei- 
ally ilamped before shipment. Any such action is unwise froju the 
Indian point of view, ll is risky as regards the effect on quality ; it 
.seems silly to pay railway and (Jeeau freight on water^ and any gain so 
obtained oil the first lew trausaetions ^VDuld bo mneli more than lost 
iu tlie long run beeansc all Britisli millers of good standing know quite 
Avell tile moistures of the 'wlie;its tliey reeei\'e, that point enters into their 
calculations to the detriment of sellers on the highest percentage of 
water the \eheats they buy will coiUain. 

T'lw lU samples were all in the iiest of condition on arrival. 

\\h(^n water \s added \vl f\\e proves^, id e\ea\in\w a.\\d. ecmdAdmmwg 
it affects the kernel as well as the husk and all varieties of wheat are not 
affei.ted alike. Some rcraaln free grinding, tliat is to say, the kernel 
wiicu pulvermed makes lii ely gramilav flour which cun be separated from 
the husk with a minimum of trouble to tiiy miller, others become 
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^MVoolly intexturO; the flour irs k'ss i^Tiumliir and flio se]ia,T:ili(H\s in llin 
luifl arc nuiflc Avitli dill unity. 

The 10 samples p] low a 4nkln<> diffuvciUH' in this ivs|iet,’t . tVr free 
Pusa 0 is very o'ood indeed, Ausfralian liT punr. Tli(> Alnzaffei- 
na^avs! idso poor in this respeet« and of the three tlu' one grown at 
] u allpiu* is 1 he AVorst. Tliofivesnris not sjiiH'itically mentioned In this 
eonnceiioii are good as regards this eharacterlstie. 

Tliere are very great dilTenmees in the hue of tlu' floni’s from th(‘ 
10 samples. The lliree i\Tiiza{fr;rii agars all ykhl flour vc'vy 'white in 
iiao. Of Ihe three, that grown at ^[n/.affeniagar is the whitest, that 
Mi-owJi in Piisa is Bul)sta]itial]y the same, whilst the L\ allpiir !<it of this 
variety has a comparatively dingy hue. 1 tliink this is associated with 
llio “ woolliioss ’’ 1 have menl iornal, heeaiise fo get a i-ouiiina'ciallr 

('oiTiplete separation of husk from kernel more force in grinding lias to 
l>e used and more of the husk accordingly gats jiiilvrrizcd in the grind- 
ing. The Australian '27 yields also a white Hour. Punjab Tvpe 0 
vields a bright Imt vein' yellow fionr. (lu jar Ivhau one tlnit is velhtw 
111 slightlv li'sser degi'cc*. Pusa G is a.s regards colour m a class liy 
Uself for its very lively granular flour i' neither wliite, of chalky hue, 
nor vcUow, but a greyish white whicli I assoeinl.e with ('ainulian Fifii 
wheat- Of the otlicr 3 .sorlis not sjie-iflcully mentioned in lliis pai-aL;Ta])h, 
Ihinjab Type 16 yields flour of very good appearance as regards hue, 
niedliim between the elialky wliite of the IMuzafferiiagar and the yellows 
of tlie Pnnjab Type fl and Gnjar Khan. A large number <•£ Pritisli 
milk'vs gse aitifieiai bleaelung and in their lumds tlie two last namojl 
would give o'cotl results as to colour. In some j>art.s of Ihigduid and in 
Ireland, flour of clialky white hue is rocpiired, and for tlio-c purposes, tlie 
sorts yielding such flour miglit be prefeiTed, but my own ]>refcrcm-o as 
to colour Avould be Pusa 6 or .Lai Kasar Wala, and tin's 1. think would be 
the verdict of most English udHers. 

There are great ditlcrenees between the lt> ns regards si reiiglh by 
which I iiieaTi the capacity for making largo .^hajiely lo.aves. On tlii.s 
point Pusu G is pro-ernineut. The loaves are nut only hirger, Imt whereas 
those from all other flours h:i\'e the appcaraiiee typical of liuliim variclics 
thos(‘ from Pusa 6 ha\'e a (piite difTeivnt and a sipicrior erust and general 
appearance. Gujar Khan, Punjab Type and Lai Kasar \Va1a are not 
behind so far as size of loaf is eonceniod. Of the three iMuzaffernagars 
the Pusa lot is di.slinctly ihe ht>t, the Muzaffernagar distinctly the 
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UYir't, fill' lol (|(•('llpie3 tlio middlo position, Tliu Punjab Tvprs 

M' and 1(1 and ,Aii<l ndiau 'll y nvo only ponr on this point. 

As rcii'ards (lu' stability of don^-li in bakin^^ all avo i^oocl. Pnsa 6 is 
tlic ncnrrst appi'nach to tlio toni^hnoss Avliicli is associated ivitli Canadian 
or Amorioaii SpriiiL;’ nlu ats, but that is not to bo com[>arcd 'vi’ifch tlnogi,’ 
Sorts, nor sliould I expeot to fi)id any ndionts behaving in that AVii\' 
unless with o-reat siiiniina* heat a hit’ll suiimun’ rainfall 1)0 associated. 

In snminaiiydnn- thi' foreo'oiiip', 1 unhesitatino'ly esin-ess the opinion 
tliat I’nsa (1 is llu' host ami T (‘in ^piite as iiiihesitatiuody say, I do not 
like Australian •!? ^r Alnzaifonia^ar ;jjron'u at Muza,ffcr]m,^’ar. Tim re is 
i^Towinp,’ iimlinatloii aniouosl oTuin nLeivhants ti> nilx. their wlieats so as 
to reihu'o the number of prades in wiiieh they deal. Xo particular hunn 
Avould 1h' done if they iniNed as fellows : — > 

l'' Aluzaifarnapav e■l■l^wu at Aluzaffornagai’, 

IjvidlpniN 
Pnsa. 

Australian 27. 

,, j'Tyil Kasar A’ ala. 

IPmi.iab Type Id. 

. , r Ihinjal) Tvpe !). 

'■tCiijar Xlian. 

Punjab h'ype 11 miplit be pvouped with C, bat Would be better han- 
dled separately, Pima (1 might be grouped with B, but would inakc umst 
money if sold by itself, on its own sample or repiit itioii. Group A 
sliould not l)i‘ mi.Ni'd n lth i‘lther B or C. nor sbouhl any individual of tlie 
group A be mixed with gi’oii|)s B oi' C, If group B were miked with 
group C, no partii/iilar barm ;v(inld be done, Imt they are better apart, 

Bilfereut uiillors may liave dUfereut opinions abmt the same wheal, 
and as iudlcated licroiu some sorts may have spo,?ial A'lilucs in differeiiL 
localities, but as a miller trading in the London district, T should put the 
10 in ilie following order having regal'd to all tlio points mentioned : — 

1. Ihisa G. 

2, Lai Kasar AVala. 

8. Pun jah t). 

1, Gujnr Klian. 

fn Aluzatfernagar grown at Pusa. 

G. Punjalj Type 10. 

7. „ IP 


A.- 
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8. Miizafiernagar otowii at- Lvallpiir, 

9. j, ,, SI iiz alter nao'ar. 

10. Australian :t7. 

I 6iul oTeat diflicnlty in aiisworino’ your question as to the relati\'e 
r-onoy values of tiiose iO Indian w'lieats and Canadian and American 
grades. Cauaila and the United States of Ainonea o-ron' some ])()or 
weak wheats, and I would certainly ])ny as hlM-li or even a. liio-her jn-iee 
for any of the 10 as I would hn- Canadian Itedwinters, or for tlie wheats 
o-rowii on the Pacific slope of the United States of America or for most 
of tlH‘ United States winter wheats shlp])ed as tlicy are with all tladr 
uncertainties as to jurnding' but these Indians are (juite different to 
Canadian or United States of America spri no- wheats, and are not eoin- 
parahle with them. So lono- as the W'orld yn-ows so luneli more rveak 
w'lieat tlian strono; wheat, and so lono* as millers are foti)])elled to snpjdv 
ilours of good or great streiigth, wheats capable of yiidding Hour from 
wliitdi tougli, stable doughs and big loaves can be made will coimnaiul 
a large ju-einiuni. 

Some autliorities measure strength by the number of loaves a givtm 
quantity of flour jmoduce but a reliable opinion cannot 1)0 funned on this 
point o]i small lots sucli as you sent me. It is, howe\er, tpiile safe to sav 
tliat tlie better of }'oiu' lO would rank blgli on. this point. The relative 
value of Indian Avlants lias ;ilready gone up a great deal as a result of 
iinpnwcd cleaning and greater reliability in qualily, and if wlieats as 
good ill intrinsic quality, as well growm, as clean and as dry as the first 
0 on my last list are ship^icd here from India the growers can rely on a 
still fu-rther increase in tlieir relatixe value in competition with the 
wheals of tlie woi-ld. 

ALPURT E. HUMPHRIES. 


It will thus be seen from the above report that the four best wheats 
am liju’d wheats and that the last two are soft white wheat both of 
whieli have beim largely distriliuted to cultivators. In addition, tlie 
first four besides being tlu’ best for tlie millei’ are hardy wheats, good 
yielders with good straw' and eonsiderahle resishnico to rust. Pnsa 
h which was selecbyl by us in 11)00, and Avhich has l)eon grown from a 
tingle plant, is one of the nio.st rust resistant- wheats we possess at Pu.sa 
and matures well even on soeuiul class wheat soil. Tlie samples of lhi.sa- 0 
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and Muzafipmagar white from Pusa, were grown in 1007-08 on rather 
light soil and without any irrigation or manure. Moreover thi'v 
ToUowckI Cassa'W'i whieh is regarded as an exhausting erop and whieh 
was not taken ofi before tlie monsoon of 1907 had well set in. The land 
therefore did not even get tlie usual preparation for ^Yheat. Tlu'se 
sum [lies therefore owe nothing (other to soil, eiiUivation or manuring. 

It is interesting to eonipare the nitrog'oii content of these wheat.? 
witli the millei’^s report. The nitrogen determinations were kindly made 
for us by Dr. J. W. Leather, Imperial Agricultural Clteinist, and we 
take this opportunity of expressing our indebtedness to liim for the wotI;, 



It will be seen tlnit the order of tlie bakiiyg value and of nilrugen 
content is praetioally the same in both eases thereby confirming the wort 


of Hall wiiu has recently made a critical study of the relations between 
composition and strength in wlieats and who concludes that, as a niliv 
the order of strength and of total iillrogeii eloselv correspond.^ 

^ HaVi A. D. ILu' qi.rstion of quality in Wheat— Jp?(r?!ai of the Board of Agri' 
ulture ^England), Volume XI, No. 6. 
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It Avill bo further remarked that tlie Muzafferna^ar wheat grown at 
ru?a stand&i higlier in nitrogen and in baking value tlian the same 
variety grown at Lyallpnr and at Mnzaffernagar. ^loreover the Piisa 
n-rown sample was not entirely soft white hiit contained a fair proi)ortion 
of hard and semi-hard grains, We have frequently noticed tJie effect of 
soil and climate on consisitmey in wheats in India and have come to the 
conclusion that hardness and softness are nharacters of no sysieinatic 
value. A full discussion on this su)>ject will he found in a snhsequeut 
jiajier. "We l)elie\'e tliat for purpose of seed distiibutionj India will liave 
to bo diN'ided up into hard and soft wheat tracts and from our observa- 
tions on tljo Avheats at Lyallpur we think the Canal Colonies of the 
Punjab are not likely to be the best tracts for tiie giwth of hard Avheats. 
There seems to be a tendency under canal irrigation to produce wdieats 
\erv variable in consistency, which is a drawback for ])roper grading and 
from the point of view of the home miller who desires to have wheat 
uniform in texture. 

In couchisioiq avo would emphasise the point that both the Indian 
and the English consumer prefer liard wheats, whether red or wliite, 
and that the demands of the local and ex])ort trade are identical. The 
HiTpvth of weak soft wliitc^ wheats for export trade we consider to be a 
mistake and that when the Knglisii millers realise that India can produce 
imu'h slroiiger wlieats than those at present exported, the growth of tlie 
weak soft vdiile wlieats like Muzafferuagar will he guven up and tlie 
liardier and more easily cultivated stronger flinty wheats will take their 
place. Th'e hard wheats referred to in this jiaper hy no means exhaust 
the strojiger sorts we now have in cultivation. A number of others have 
ln'en isolated by us in pure enltnrc which we propose to test next year. 
At present, the seed of these varieties at our disposal is too small for a 
jiroper milling or baking test. 
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and Muzafferna^’ar white from Pusa, were grown in 1907-08 on ratlicr 
light soil and without any irrigation or inamire. Moreover they 
followed Cassava wliicdi is regarded as an cxliausting crop and wln\h 
was not taken off before the monsoon of 1907 Inid well set in. The laad 
ther(‘fore did not even get the usual j>rei)aratic>n for wheat. Tlieso 
sanijdcs therefore owe nothing either to soil; eultivafeion or maiuiring, 

Tt is interesting to compare the nitrogen content of these wheats 
wifh tlie miller^s report. The nitrogen deterini nations were kindly made 
for us by l)r. J. W. Leather, Imperial Agricultural Cliemist, and wo 
take this o[)portatiity of expressing* our liidobtedness to him for the Avork. 


OrJiT of vnlac from thf’ niillinj! and | 

liukiiij; ^taiiiipoint. j 

( Ilumphiicii) ! 

Order as rcijards % ol nilrogcn, 
(I.eaUiF'r.) 

% I''*itrojcp_ 

1. Pusa 0 . . 

L Pusa 6 

2'd2 

2. Lai Kasar Wala . . 1 

3, Punjab Type 9 . . . 

2’01 

( riinjab Tyjio 9 . 

q } 

3. Muzafferiiagar grown at Pusa . 


f Giijar Khan 



5. Aiuz.'vffernHgai' grown at Pu>o i 

1. Gujar Khan .... 

1 :fi 

6. Punjab Ty[)c 1() . 

0 . Muzaffeinagar grown at LyalU 

I'ih 


pur. 


7. ,, M . 

6. Punjab Type Id . 

P3'J 

8. Muzaffci'iiagai' grown at Lyflll 

7. „ „ U . 

]-37 

pur. 



f Muzaffernagar grown at Muzaf- 

8. MuzaffernagaT grown at Mnzaf- 

1-34 

9.J fprnagar. 

fernagar. 


k Australian 27 . 

Australian 27 and Lai Kasar Walu 



were not analysed. 



It will be seen that the order of the baking value and of nitrogen 
content is practically the same in both eases thereby confirming the work 
of Hull who has recently made a critical study of the relations between 
composition and strenglh in wheats and who conelndes that, ns a rule, 
the order of strength and of total nitrogen closely correspond.* 

^ llaU, A. ZJ.^Tbe question ot quality in Wheat— «/<??< r?iai ofiht Board of 
culiure (England), Volume XI, Xo. 6. 
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It will be further remarked that the Muzafferna^ar wheat ^^rowu at 
i’lisa stands hiq'her in nitrogen and in baking value than the same 
variety grown at Lyallpnr and at Muzaffernagar. liloreover the Pusa 
grown sample was not entirely soft wliitc 1)nt contained a fair proportion 
fd Iiai'd and serni-hard grains. Wc liave fretpiently noticed the offec-t of 
soil and climate on consistency in wheats in India and have come to the 
c-oiwhision that hardness and softness are characters of no systematic 
viilue. A full discussion on this subject will 1)0 found in a subsequent 
jtajier. We believe tliat for purpose of seed distribuliotq India will Imve 
to be divideil up into hard and soft wlicat traets and from our observa- 
tiojis on the wheats at Lyallpnr we think the Canal Colotdcs of the 
Punjab are not likely to he the best tracts for the growth of liard wdieats. 
There seems to be a tendency under canal irrigation to produce wheats 
vcrv Auriable in consistency, which is a dra)vba.C‘k for })ro))er grading and 
fj-om the point of view of the home miller who desires to liave wlioat 
uniform in texture. 

In conclusiouj wo would emphasise the point that both tlie Indian 
and tlie English consumer prefer hard wheats, whether rod or Avbite, 
anil that the demands of the local and export trade are identical. The 
growth of weak soft wliitc wdieats for export trade we consider to Im a 
mistake and that wdien the English millers realise that India can produce 
iimch stronger wdieats than those at present exported, the growth of the 
weak soft wdn'te wheats like Muzaffet'nagar will be given up and tlio 
hanlitir and more easily cultivated stronger flintv wheats wdll take their 
place. Tlib liard )\dieats referred to in tliis jiaper by no means exliausL 
the strojiger sorts we noAv have in cultivation. A number of others have 
been isolated by us in pure culture wdiich W'O jiropose to test next year. 
At pi'csLMil, the seed of these varieties at our disposal is too small for a 
proper milling or baking test. 
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